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INTRODUCTION
Pituitary apoplexy is a well-known clinical syndrome typ-
ically characterized by a sudden onset of headache, visual im-
pairment, signs of meningeal irritation, disturbances of con-
sciousness, and hormonal dysfunction. It is usually the result
of hemorrhagic infarction associated with a pituitary adenoma
or, occasionally, hemorrhage within a nonadenomatous tumor
or a normal gland (1, 2). However, the actual presenting con-
ditions may vary from asymptomatic hemorrhage (1, 3, 4),
aseptic meningitis (5-8), vascular accident (9-12), subarach-
noid hemorrhage (13, 14), massive hemorrhage (13), and even
to sudden death (3).
The incidence of pituitary apoplexy ranges from 0.6% to
16.6% of pituitary adenomas according to its definition (3,
4). Asymptomatic hemorrhage or infarction accounts for 14
to 22% of pituitary tumors, while clinical apoplexy accounts
for 0.6 to 9% (15). Although this wide range of incidence
reflects the variable degree of severity or urgency in the pre-
senting symptoms, the exact mechanisms of pituitary apo-
plexy and its subsequent presentation remain unknown.
In this report, a case of pituitary apoplexy complicated by
aseptic chemical meningitis and cerebral infarction is described,
and the feasible sequence of events is reviewed based on the
available literature.
CASE REPORT
A 41-yr-old man was admitted following acute headache,
vomiting, and retroorbital pain. He complained of intermit-
tent headache and dizziness for 3 months. There was no remar-
kable past history of medico-surgical illness. Examination re-
vealed fever (38.2℃) and neck stiffness, but no limitation of
extraocular movement. He mentioned the sensation of visu-
al blurring; however, vision had been preserved (visual acu-
ity 1.0/0.8). Fundoscopy was normal, and visual fields were
full. Lumbar puncture revealed xanthochromic cerebrospinal
fluid (CSF) with a pressure of 22 cmCSF; the CSF contained
239 mg/dL of protein and 12 mg/dL of glucose with 986 per
L white blood cell (polymorphs 97% and lymphocyte 3%)
but no erythrocytes. No organisms were observed on a culture
study. Upon computerized tomography (CT) scan with CT
angiography, a pituitary mass with some suprasellar extension
was identified, but no aneurysmal sac or definite evidence of
hemorrhage in the subarachnoid space was detected. Magnet-
ic resonance imaging (MRI) scan showed a macroadenoma ex-
tending to the left cavernous sinus and suprasella with an intra-
tumoral hemorrhage and cyst (Fig. 1). Thyroid, adrenocortical,
or gonadal insufficiencies were not present. Headache and neck
stiffness gradually improved over the next six days with con-
servative treatment with methylprednisolone and antibiotics.
A follow-up CSF study also indicated improvement in menin-
gitis: pressure 14 cmCSF, colorless, WBC 213 per  L (poly-
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Pituitary Apoplexy Complicated by Chemical Meningitis and Cerebral
Infarction
A 41-yr-old man was admitted with acute headache, neck stiffness, and febrile sen-
sation. Cerebrospinal fluid examination showed pleocytosis, an increased protein
level and, a decreased glucose concentration. No organisms were observed on
a culture study. An imaging study revealed pituitary macroadenoma with hemor-
rhage. On the 7th day of the attack, confusion, dysarthria, and right-sided facial
paralysis and hemiparesis were noted. Cerebral infarction on the left basal ganglia
was confirmed. Neurologic deficits gradually improved after removal of the tumor
by endoscopic transnasal transsphenoidal approach. It is likely that the pituitary
apoplexy, aseptic chemical meningitis, and cerebral infarction are associated with
each other. This rare case can serve as a prime example to clarify the chemical
characteristics of pituitary apoplexy.
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morphs 71% and lymphocyte 23%), protein 118 mg/dL, and
glucose 44 mg/dL. On the 7th day of apoplexy, the patient
complained of aggravated headache and exhibited intermit-
tent confusion, dysarthria, and right-side facial paralysis and
hemiparesis. Follow-up CT scan showed low density on the
head of the caudate nucleus, the genu of the internal capsule,
and the anterior portion of the putamen and globus pallidus
on the left side. Diffusion-weighted image of the MRI scan
showed a bright signal in the corresponding area (Fig. 2). The
patient’s neurologic deficits gradually improved, and subse-
quent images also indicated decreased size of infarction. The
pituitary tumor was removed via endoscopic transnasal trans-
sphenoidal approach. The histology revealed a typical hem-
orrhagic infarction of pituitary adenoma compatible with pitu-
itary apoplexy (Fig. 3). Postoperative panhypopituitarism and
diabetes insipidus required hormonal replacement.
DISCUSSION
The meningeal irritation sign is a fairly common symptom
of pituitary apoplexy with an incidence ranging from 16.7 to
Fig. 1. (A) T1-weighted non-enhanced coronal magnetic resonance imaging (MRI) shows a pituitary mass with increased focal signal intensity
that reflects intratumoral hemorrhage. (B) T1-weighted enhanced coronal MRI shows strong enhancement of the pituitary tumor extending
to the left cavernous sinus, but not compromising the optic chiasm. (C) Enhanced axial image of MRI shows a high signal intensity lesion and
a small cystic area. (D) There is no hemorrhage in the subarachnoid space of the basal cistern on an initial computerized tomography scan. 
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85% (16, 17). These signs are caused by subarachnoid hem-
orrhage accompanied by pituitary apoplexy (3, 13, 16) or by
sterile chemical meningitis (5-7). The reported series of che-
mical meningitis characterized by the state of acute headache,
fever, and spinal pleocytosis were clinically indistinguishable
from infectious meningitis. In fact, the possibility of infectious
or tuberculous meningitis in the present patient was not clear-
ly ruled out, nor were his visual symptoms urgent. As a result,
tumor removal was delayed. Cerebral infarction contributed
to the surgical delay as well. Following surgery, his visual sym-
ptoms were resolved completely. Considering the frequency
of meningismus, sterile meningitis confirmed with CSF exami-
nation is not common. It is thought that chemical meningi-
tis induced by pituitary apoplexy might be underestimated.
The laboratory confirmation of meningitis is possible only with
CSF examination. The abrupt onset of altered consciousness,
visual loss, and ocular palsy that occur in pituitary apoplexy
require urgent surgical decompression. Furthermore, the pitu-
itary apoplexy in large-sized pituitary adenomas generally mak-
es one reluctant to proceed with lumbar puncture. In addition,
accurate, fast, noninvasive radiologic tools are available for di-
agnosing the patient’s state.
The probable causes of the cerebral vasospasm related with
pituitary adenomas are subarachnoid blood released from
hemorrhagic, necrotic pituitary adenoma or from intraoper-
ative spillage, direct arterial wall injury, hypothalamic dam-
age, some chemical substances or mechanical compression
by a tumor (9, 18). Cardoso et al. clearly demonstrated an
example of vasospasm induced by subarachnoid hemorrhage
liberated from pituitary apoplexy (19). They noticed a large
amount of blood in the basal cisterns at the time of transcra-
nial approach to remove a pituitary adenoma and reported
marked spasm of both internal carotid arteries, as well as the
anterior and middle cerebral arteries. There were also a few
reports of cerebral vasospasm after surgery for pituitary mac-
roadenoma without pituitary apoplexy (18, 20). These reports
concluded that the most probable cause of vasospasm after
transsphenoidal tumor removal was subarachnoid hematoma
in the basal cisterns. It is not clear whether mechanical ves-
sel compression by macroadenomas causes pituitary apoplexy
or whether it results from the sudden expansion of tumor
volume induced by pituitary apoplexy. Rosenbaum et al.
reported a patient who had pituitary apoplexy 12 hr after
angiography (11). They detected focal spasm and occlusion
Fig. 2. (A) On the 7th day of pituitary apoplexy, non-contrast computerized tomography scan shows low density on deep nuclei and inter-
nal capsule. (B) Diffusion-weighted image of magnetic resonance imaging scan reveals hyperintense infarction in the same area. 
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Fig. 3. Histology of pituitary adenoma reveals hemorrhagic infarct
with necrotic neoplastic cells and congested vessels supporting
the diagnosis of pituitary apoplexy (H&E stain, ×200).1088 B.C. Jeon, Y.S. Park, H.S. Oh, et al.
of the internal carotid arteries on follow-up angiography and
confirmed the restoration of pulsation after tumor removal.
They concluded that the cause of cerebral ischemia was a
mechanical obstruction by the tumor. In another report of a
case involving cerebral infarction concomitant with pituitary
apoplexy, Clark et al. suggested that the nature of the angio-
graphic narrowing was more suggestive of encasement rather
than spasm or artheroma (10). On the other hand, other au-
thors have hypothesized that ischemia in the internal carotid
artery was the primary event leading to infarction in the pitu-
itary macroadenoma (21, 22).
Although several mechanisms have been suggested, in
our case, the causative materials or events leading to chemi-
cal meningitis and cerebral infarction are thought to be in
the same lineage. There was no definitive evidence of sub-
arachnoid hemorrhage on imaging studies or CSF examina-
tion. This means that the probable cause was related not to
hemorrhage, but to some vasoactive substances from tumor
debris or from the pituitary gland. Preoperative vasospasm
and ischemia may occur on the very day or even some days
after the pituitary apoplexy (9, 14). Surgery, which inevitably
destroys the tumor itself, could also precipitate a vascular
accident (9, 23). These provide some supporting evidence of
a vasospastic material in pituitary adenomas. Despite their
rare frequencies, other intracranial neoplasms also can induce
vasospasm or ischemia (24). The fact that pituitary adeno-
mas are one of the common disease entities that could co-
exist with cerebral aneurysm may be a reflection of the intrin-
sic vasculopathy of pituitary adenomas (25). In a recent report
of their histologic and clinical correlations, pituitary apoplexy,
hemorrhagic apoplexy, and pure infracted apoplexy exhibit-
ed different clinical presentations, courses, and outcomes (26).
This also suggests that pituitary apoplexy produces a protean
clinical syndrome as a histologic characteristics. 
It is likely that, in this sequence, pituitary apoplexy, asep-
tic chemical meningitis, and cerebral infarction are associat-
ed with each other. Pituitary apoplexy occurs as a result of
unknown events in preexisting pituitary adenoma; blood or
necrotic material induces chemical meningitis, and this could
precipitate vasospasm and sometimes overt cerebral infarc-
tion. Meningismus after pituitary apoplexy is a sign of men-
ingeal irritation caused by blood or chemical substances from
the pituitary adenoma; therefore, early surgical intervention
may be suitable, in spite of spinal pleocytosis. This rare case
can be a prime example to clarify the chemical characteristics
of pituitary apoplexy or pituitary adenoma.
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